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(57) F . 

M3o6peTeHne othocutca k o6e3Bpe>KMBaHHK) 
opraHMMecKnx otxoaob, coAepwamwx 
paflMOHyKnuflbi, m MO>KeT HaMTM npMMeHeHne Ha 
npeflnpuflTMJix AflepHoro uuKna. PeaKTop 
npeflHa3Ha , -ieH Ann o6e3Bpe>KMBaHMfl nyTeivi 
OKuraHuq CMeiuaHHbix otxoaob, ooAep>KainMX 
opraHMHecKne BemecTBa, ca>Ky, paAMoaKTHBHbie 
MaTepuanbi m 3HaHHTenbHoe KonnneoTBO BOAbi. 
PeaKTop BbinoiiHeH b BUfle AByx KoaKcuanbHO 
pacnono>KeHHbix nonbix umhmhapob c pa6oHWM 

KOJlbL(eBblM npOCTpaHCTBOM c 

nceBAoo>KM)KeHHbiM cnoeM KaTann3aTopa Me>KAy 
humm, bo BHyTpeHHMM 14MJIMHAP noiviemeHa 
BdaBKa HewTpoHnomomaiomero MaTepuana. B 
HH>KHeti 4aoTn peaKTopa paonono>KeHbi 
KO/ibueBOM KonneKTop Ann BBOAa B03Ayxa, 
ra3opacnpeAennTenbHan peujeTKa, 
sneKTpoHarpeBaTenb n ycipoCicTBa Ann BBOAa 
opraHnneoKnx otxoaob, HeMSOTepMM'HecKafl 
HacaAKa pa3AenneT peaKTop no BbicoTe Ha ppe 
30Hbi n orpaHMHMBaeT OBo6oAHyro L^pKynfli^K) 
KaTann3aTopa, b BepxHePi 4ac™ peaKTopa 
pacnono>KeHbi Tennoo6MeHHHK m naTpy6oK Ann 
BbiBOAa napora30BOM CMecw. BHewHHW Kopnyc 
peaKTopa ooopyAOBaH cfcnaHLieBbiM 
coeAMHeHneM Ann ooecne^eHHn AOCTyna k 
Tennoo6MeHHMKy u Heu30TepMMHeoKOM HacaAKe. 
B MacTHOM cnyMae Ann noAann otxoaob b 



peaicrop nepeA cpopcyHKofi yciaHOBneH 
ruApounKTOH. PeaKTop yAOBneTBopneT 
Tpe6oBaHnnM nAepHOM 6e3onacHOCTH n npn era 
Mcnonb30BaHMn peann3yeTcn acpcpeKTHBHbiM 
otboa Tenna m peaKL^noHHoro 06-beMa. 3 
3.n.cp-rbi, 1 nn. 
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(54) REACTOR FOR CATALYTIC DECONTAMINATION OF ORGANIC WASTES CONTAINING RADIONUCLIDES 



(57) Abstract: 

FIELD: decontamination by burning mixed 
wastes containing organic substances, soot, 
radioactive materials, and ample amount of 
water. SUBSTANCE: reactor is built up of two 
coaxially arranged hollow cylinders with 
annular working space; catalyst fluidized 
bed is placed between them ; 
neutron-absorbing insert is placed in 
internal cylinder. Bottom part of reactor 
accommodates annular header for air 
admission, gas distribution lattice, 
electric heater, and device for introducing 
organic wastes; low-heat packing divides 
reactor through height into two regions and 
limits free circulation of catalyst; top 
part of reactor houses heat exchanger and 
pipe connection for discharging steam-gas 
mixture. External vessel of reactor has 
flanged joint to provide access to heat 
exchanger and low-heat packing. Hydraulic 
cyclone may be installed upstream of 
injector to deliver wastes to reactor. 
EFFECT: improved radiation safety and 
provision for effective heat removal from 
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M3o6peTeHne othocmtca k ycTpowcTBaM ppn 
o6e3Bpe>KHBaHi/ifl CMewaHHbix opraHHMecKnx 

paflHOaKTMBHblX OTXOAOB, GOflep>KaLL(MX 

flenamnecfi H30Tonbi, HanpuMep U-235 mjim 
Pu-239, nyTeM KaTanuTi/mecKoro omv\ranm. 
M3o6peTeHne TaioKe OTHOCMTOfi k ycTpoticTBaM 
Ana HarpeBa unu wcnapeHHfl >KHAK0CTefi vmv\ 
ra30B win ocymecTB^eHMfi SHAOTepMMHecKMX 
npoL^eccoB 3a cneT Tenna, BbiAenaioLAerocfl npn 

KaTajlMTMHeCKOM OKMraHMM OTXOAOB. 

M3o6peTeHne npeflHa3HaMeHO ppn 
ncnonb30BaHHfl Ha npeflnpnflTnax HAepHoro 
TonriMBHoro u,HKna a™ nepepaooTKH otxoaob 
pacTBopnTenen, SKCTpareHTOB, Macen m APyntx 
otxoaob, 3arpfi3HeHHbix n30TonaMH ypaHa, 
njiyTOHHfl n npoAyKTaMn nenenm. 

M3BecTeH annapaT (BopecKOB r. K., 
JleBHL;KMti 3.A., MoMarnnoB 3. P. >KypH. 
BcecoK33H, xnM.o6-Ba mm. fl.M.MeHAeneeBa, 
1984, t. 29, c. 379) pf\n KaTani/iTi/iHecKoro 
csKuraHMfl TonnuB v\ otxoaob pa3fiMMHoro Tuna, b 
■-laCTHOOTH 3arpa3HeHHbix opraHMHecKnx 
pacTBopnTenefi, >khakmx otxoaob xi/iMMMecKOM 
npoMbiiuneHHOOTM, a3OT0OAep>KaiAMX otxoaob, 

paflMOaKTHBHblX OTXOflOB CL4HHTMTirflTOpOB. 

H3BecTHbiCi annapaT npeflCTaBHfieT coooti 
peaKTop KunHinero cjioa, b KOTopbifi 3arpy>Ka(OT 
cneL^anbHO pa3pa6oTaHHbie KaTann3aTopbi b 
BMAe npoMHbix ccpepuMecKMX rpaHyn. PeaKTop 
coAep>KMT L|uriMHApnMeoKMM Kopnyc, B HI/1>KH6M 
MacTM KOToporo pacnono>KeHbi KonneKTop flna 
BBOfla B03flyxa, rasopacnpeflenMTenbHafi 
peweTKa, yarpoticTBa a™ BBOAa TonnuiBa (nnn 
opraHMMeoKux otxoaob) b ctiom KaTani/mTopa, 
HeM30TepMi/iHecKyK3 HacaAKy, orpaHMMMBaKJinyw 
CBoSoflHyio L(npKynfiL(MK) KaTann3aTopa n 
pasflanmomyio annapaT no BbiooTe Ha ABe 30Hbi: 
hhmhioio c TeMnepaTypow 600-750°C, 
o6ecneHMBaioiAyK) nonHoe OKuraHne opraHUKH, 
n BepxHioio 30Hy, b KOTopoM pacnonox<eH 
TenjiooSiweHHUK, TeMnepaTypa Koropotf 
onpeflenaeTCfl ycnoBUAMM TennooTBOAa m 
MO>KeT 6biTb CHH>KeHa flo 250-300°C. B BepxHetf 
MacTM peaKTopa pacnonoweH naTpyooK BbiBOAa 
napora30BOM CMecu. M3BecTHbiti annapaT 
flBnaeTca Han6onee 6nn3KHM no TexHUMecKOM 
cyiAHOCTM k 3anBnneMOMy u npuHMMaeTca b 
KanecTBe npoTOTuna. 

3aAana, pewaeMaa H3o6peTeHneM. 
M3o6peTeHue pewaeT 3aAaMy co3flaHi/ia 
npon3BOflHTenbHoro peataopa, 
yAOBneTBopaioiAero TpeooBaHUHM np,epnoiA 
6e3onacHOCTM. Kpoivie Toro, b nsoGpeTeHnn 
peann3yeTCfl scpcpeKTHBHbifi otboa Tenna H3 
peaKL4HOHHoro o6~beivia. 

nocTaBneHHbie 3aAanu A°CTwraK)TCfl TeM, 
4to peaKTop BbinoriHeH b BMAe Asyx 
KoaKCHanbHO pacnono>KeHHbix noxibix 
L4nnnHAP0B o pa6oHHM KonbLjeBbiM 
npocTpaHCTBOM Me>KAy nx CTeHKaMH. Kpoiwe 
Toro, Ana yMeHbLueHus onacHOCTM 
B03HMKHOB6HMfi caMonoAAep>KHBaK)meiicfl 
L4enHow peaKLiMM bo BHyTpeHHwfi limjimhap MoxceT 
noMemaTbca BCTaBKa M3 

HeKTpoHnomomaiomero MaTepuana, HanpuMep 
Kap6nAa 6opa. 3to no3BonaeT yBennMHTb 
LunpMHy peaKi^noHHoro npooTpaHCTBa m TeM 
caMbiM yMeHbiunTb ra6apnTbi (BHeniHUM 
AnaMeTp) peaKTopa. 

flna yMeHbiueHMfl ra6apnTOB peaicropa 
Heo6xoAHMO OKMraTb OTXOAbi npu 
MMHMManbHOM n36biTKe B03Ayxa: 100-120% ot 
CTexnoMeTpuHecKoro KoriMMecTBa. BcneACTBue 
Toro, mto b 3tmx ycjioBMfix aAna6aTM4ecKnw 
pa3orpeB AOCTwraeT 2100°C, ppn CHM>KeHMfi 



TeMnepaTypbi nceBAooxuxeHHoro cnoa ao 
pa6oHnx TeMnepaTyp 600-750°C HeoGxoAHMa 
peann3aL^na acpcpeKTMBHoro OTBOAa Tenna M3 
peaKL^MOHHoro npocTpaHCTBa. 

fln^ scjxpeKTWBHoro OTBOAa Tenna M3 cno^ 
K3Tann3aTopa b BepxHrora 4acTb 
nceBAoo>KM>KeHHoro cnoa KaTann3aTopa 
noMeLAeH Tpy64aTbiCi Tennoo6MeHHMK, b 
KOTopbiM noAaioT BOAy. H36biTOMHoe Tenno 
otboa^tcsi 3a cneT HarpeBa unn ncnapeHna 
BOAbi. nepeA Tennoo6MeHHHKOM ycTaHOBneHa 
HensoTepMnHeoKan HacaAKa, orpaHnnnBafoiAan 
CBo6oAHyio u,npKynaL(wio KaTann3aTopa m 
pa3AensiK)iAan annapaT no BbiooTe Ha ABe 30Hbi: 
hm>khioio c TeMnepaTypow 600-750°C, 
o6ecneHMBaioiAeM noriHoe OKuraHne opraHMKU, 
m BepxHioio 30Hy, b kotopom paonono>KeH 
Tennoo6MeHHMK, TeMnepaTypa kotopom 
onpeAenneTCfi ycnoBMSM TennooTBOAa m MO>KeT 
6biTb CHH>KeHa ao 250-400°C. CHH>KeHne 
TeMnepaTypbi o6ecneHnBaeT yMeHbiueHne 

m, cneAOBaTenbHO, yMeHbiuaeT yHoc 

Ha HepTe>Ke cxeMaTHMHO M3o6pa>KeHO 
npoAonbHoe ceMeHwe peaicropa. 

PeaKTop o6pa30BaH AsyMfi 
UnnnHApuMecKMMH KopnycaMi/i 1 m 2, 
coeAMHeHHbiMM Me>KAy co6oti cpnaHL^aMM 16, 17, 
20, 21, 23 n 24. PeaKi^noHHoe npocTpaHCTBO 
peaKTopa 3aKnic-ieHO Me>KAy BHyTpeHHeCi 2 n 
Hapy>KHOM 1 L^nnHHApuMecKMMH o6eMatiKaMH 
peaicropa 

CHMsy peaKTop o6opyAOBaH KonneKTopoM 
Ana noAann B03Ayxa, BKmonaioiAUM Kopnyc 25, 
onnbcpoH 13, KonbL^eBofi KonneKTop 10, 
AMcpcpy3op 22, cpnaHL^bi flns KpenneHMH 
KOJineKTopa 14, 15, 20, 21, naTpy6KH ppn 
BBOfla B03flyxa 18, 19. Me»<Ay $naHL^aMH 14, 15 
3aKpenneHa KoribLteBas 
ra3opaonpeflennTenbHafl pemeTKa 12. Bbime 
pa3MeiAaioTCfl LUTyu,ep flns Bbirpy3KH 
KaTanM3aTopa v\z annapaTa 6, cpopcyHKn flns 
noAa^M otxoaob 3, TepMonapHbie KapMaHbi 4, 
pacnono>KeHHbie no OKpy>KHO0TH KonbL;eBoro 
ceneHM^ peaKTopa. p,m noAann >kmakhx 
otxoaob, ooAep>KaiAnx TBepflbie npuMecu, 
nepeA cpopcyHKoii ycTaHOBneH ruApoi^MKnoH 26. 
>KMflKas cpa3a H3 BepxHeti naoTH rnApoi4HKnoHa 
nocTynaeT Ha nHeBMaTnnecKne cpopcyHKM 3, a 
OTAeneHHaa TBepAas cpa3a H3 HM>KHeM naoTM 
rnApoL(HKnoHa nocTynaeT b peaKTop Ha 
nepepa6oTKy Mepe3 y3nbi BBOAa 29, HanpuMep, 
c noMoiAbio LUHeKOBoii noAann. TaKaa 
KOHCTpyKL^nyi npeAOTBpaiAaeT 3a6nBaHne 

C)30pcyHOK TBepflblMH 4aCTHl4aMH. 

PeaKTop pa3fleneH no BbiooTe Ha ABe 30Hbi: 
30Hy TennoBbiAeneHMfi (hm>khioio) m 30Hy 
TennooijeMa (BepxHioio), Me>KAy KOTopbiMM 
pacnono>KeHa Hen30TepMHHecKan HacaAKa 5 - 
06-beMHaa KOHCTpyKLinn M3 npoBonoHHbix 
peiueTOK. B BepxHeM 30He peaKTopa 
pacnono>KeHa Tennoo6MeHHafl oe^Mfl 7, 
cocTOflinan H3 HecKonbKMX psiAOB Tpy6 b BMAe 
KoneLj, no KorapbiM npoKaHMBaioT BOAy. B 
BepxHeM MacTH peaKTop o6opyAOBaH iuTyi4epoM 
Ana 3arpy3KM KaTann3aTopa 9 v\ naTpy6icaMM Ann 
OTBOAa AtiMOBbix ra30B 1 1 . llpMMeHeHMe AByx 
(unn 6onee) naTpy6KOB o6eoneHMBaeT 6onee 
paBHOMepHoe pacnpeAeneHne ra30Boro noTOKa 
no ceneHwo peaKTopa u yBenuHMBaeT 
OAHopoAHOCTb nceBAooxuxeHHoro cnoa. flna 
o6ecneqeHMfl AOOTyna k Tennoo6MeHHMKy n 
HeM30TepMMHecKOM HacaAKe BHeiiJHMPi Kopnyc 
peaKTopa pa3pbiBaeTC^ cpnaHL^eBbiM 
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coeflMHeHuen/i, pacnono>KeHHbiM no OKpy>KHOCTH 
peaKTopa 16, 17. flna yMeHbiueHMfl TennoBbix 
noTepb m GHH>KeHHfl TeMnepaTypbi BHewHetf 
noBepxHOdn peaKTopa Ha BHeiuHMM l^jimhap 
peaKTopa ycTaHOBneHa TennoM3o™u,na 8. flna 

yMeHbLUeHHfl OnaOHOOTM B03HMKHOBeHMfl 

caMonoAaep^nBaioi^eMca i^enHOM peaKU,MM bo 
BHyTpeHHMM l(mjimhap peaKTopa MO>KeT 
noMeii^aTbCfi BdaBKa 27 H3 
HeMTpoHnomomaioinero MaTepnana, HanpMMep 
Kap6nfla 6opa. 3Ta BCTaBKa nosBonaeT 
yBernHHTb iunpnHy peaKL(H0HHoro npocTpaHCTBa 
m TeM caMbiM yMeHbiuMTb ra6apuTbi peaKTopa. 
Bo BHyTpeHHeM LiHJiwHflpe TaK>K6 pa3MemeH 
Konbi^eBOM nnn u,miHHAPMMecKMCi peaKTop 28 c 
COTOBbIM KaTann3aTopoM. 

PeaKTop paooTaeT cneflyfomuM o6pa30M. B 
ceom KaTann3aTopa, npeflBapnTejibHO 
pa3orpeTbiw ropwMM B03AyxoM flo 300 °C c 
noMoii^bfo BbiHOOHoro sreKTpoHarpeBaTexifl, 
noflaioT B03flyx n AH3eribHoe TonnuBO b 
COOTHOLiieHHH, OJ1M3KOM K CTexnoMeTpuMecKOMy. 
B Te^eHne 10-20 MMHyT nponoxoflUT pocT 
TeMnepaTypbi b cnoe KaTariM3aTopa. ripn 
AOCTH>KeHi/in TeMnepaTypbi 600-700 °C paoxofl 
TonnwBa CHM>KaK)T u TeMnepaTypHbiM pe>KMM 
CTa6Mnn3npyeTCfi Ha ypoBHe 700 °C. PeaKTop 
pa6oTaeT b TeneHne 10-15 MMHyT ao nporpeBa 
peaKTopa m ycTaHOBiieHMf] CTa6mibHoro 
pe>KHMa. 

riocjie CTa6min3aL^nn TeMnepaTypHoro 
pe>KWMa cnofl KaTann3aTopa flM3enbHoe TonnMBO 
3aMeHfi(OT Ha opraHMHecKne OTXoflbi, m peaKTop 
BbiBOflfiT Ha pa6oHMM pe>KMM. TeMnepaTypa b 
30He OKMraHUfl b paconeM pe>KMMe flon>KHa 
6biTb Ha ypoBHe 600-750°C 1 b 30He Tennoc-beMa 
- 200-400°C. flbiMOBbie ra3bi U3 peaKTopa 
HanpaBfiaioTCfi b cucTeMy nbrneoTAeneHUfl n 
oxnaweHMfl. CTeneHb omcnemn opraHnnecKHX 

OTXOAOB KOHTpOHUpyiOT aHailH30M AblMOBblX 

ra30B Ha coflepwaHne yrneBOflopoflOB m CO. 



caMonoAAep>KHBaioLneficfi i^enHOM peaKL^nn npn 
HaKonneHMM AeJiamMxca M30TonoB ypaHa m 
nnyTOHHH b peaKi^MOHHOM o&beMe, KOTopoe 
MoxeT npoMcxoAHTb, b HacTHOCTH, b pe3ynbTaTe 
HaKonneHMfl stmx paAMOHyKJiMAOB b nopncTOM 
CTpyioype KaTann3aTopa mum npn ocMoneHMM m 
HaKonneHMM ocMoneHHbix otxoaob b 3acTOMHbix 
soHax b pe3ynbTaTe HapyweHMS pe>KMMa 

nOeBAOO>KM>KeHMfl MJ1M 3Ha , -IMTejlbHOM 

Ae3aKTWBai4MM KaTann3aTopa. 

cUopiwyna M3o6peTeHnn: 

1. PeaKTop Ann o6e3Bpe>KMBaHi/ia 
opraHMi-iecKMX otxoaob, coAep>KaiAMX 
paAMOHyKHMAbi, nyTeM OKMraHMa otxoaob b 
KMnameM cnoe KaTariM3aTopa, BhtnioHaioinMM 
BepTMKanbHbiM L^MfiMHApMMecKMM Kopnyc, B 
HM>KHeM nacTM KOToporo pacnono>KeHbi 
Konneicrop pnn BBOAa B03Ayxa m 
ra3opacnpeflennTenbHafl peweTKa, CHa6>t<eHHbiM 
Tennoo6MeHHMKOM, pa3Mei^eHHbiM b BepxHeM 
nacTH cnoa KaTariM3aTopa, HeM30TepMMHecKOM 
HacaAKOM, ycTpoMCTBaMM Ana BBOAa 
opraHMi-iecKMX otxoaob m naTpy6K3MM pnn 

BblBOAa npOAyKTOB OKMTaHMfl, OTnMHaiOLAMMCfl 

TeM, mto Kopnyc peaKTopa BbinonHeH b BMfle 
AByx KoaKCManbHO pacnonoweHHbix limhmhapob 
TaK, hto pa6onee npodpaHCTBO c KMnfli^MM 
cnoeM KaTannsaTopa pacnono>KeHO Me>KAy 

CTeHKaMM LlMflMHflpOB, BO BHyTpeHHMM LlMHUHflp 

noMeu^eHa BCTaBKa ms HetiTpoHnorrioL^aioLAero 
MaTepMana. 

2. PeaKTop no n.1, OTHMMaioLAMMca TeM, mto 
BCTaBKa BbinonHeHa H3 Kap6naa 6opa. 

3, PeaKTop no nn.1 m 2, oTnunaioiAMMCfi TeM, 
hto naTpy6KM pnn BbiBOfla npoflyKTOB OKMraHMfi 
ycTaHOBneHbi flnaMeTpanbHO npoTHBonono>KHO. 

4, PeaKTop no nn,1 - 3, OTTiMHaioi^MMOfl TeM, 
mto pnn noAaMM otxoaob b peaKTop nepeA 
cpopcyHKOM ycTaHOBneH rnApoL(HKnoH. 
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